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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optica! recording medium which 
is adaptable to a two-group lens system, has multilayered information 
recording layers and can cope with high recording capacity. 
SOLUTION: Projecting and recessing part displaying information is formed 
at least on one main surface la side of a substrate 1 to make an 



information recording layer, a reflecting film 2 is formed thereon and 
further a first light transmissive layer 3 in which the projecting and 
recessing part displaying information is formed on one main surface 3a 
opposite from a surface facing to the substrate 1 to make the information 
recording layer is formed thereon and further second to forth light 
transmissive layers 4, 5, 6 having similar constitutions are formed by 
laminating. Reflectivities in the information recording layers of respective 
light transmissive layers 3 to 6 are made smaller than reflectivity of the 
reflecting film 2 and further reflectivities in the information recording 
layers of respective light transmissive layers 3 to 6 are made gradually 
smaller from the first light transmissive layer 3 on the reflecting film 2 side 
toward the forth light transmissive layer 6 being an uppermost layer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An uneven part of a substrate which shows information at least to the 1 principal-surface side is formed, and it is 
made with an information storage layer, A reflection film is formed on it, in a field which counters a substrate on it further, an 
uneven part which shows information is formed in the principal surface of an opposite hand, and it comes to carry out 1 
stratification of an information storage layer and the light transmission layer made at least. In an optical recording medium which 
irradiates with regenerated light from the light transmission layer side, and reproduces information. An optical recording medium 
which making smaller than reflectance of a reflection film reflectance in an information storage layer of each light transmission 
layer by which laminating formation is carried out on a reflection film, and making small as reflectance in an Information storage 
layer of each light transmission layer goes to a light transmission layer which turns into the top layer from a light transmission 
layer by the side of a reflection film. 

[Claim 2] Laminating formation of the semi-transparent membrane is carried out on an information storage layer of each light 
transmission layer, respectively, It is thinly made as these semi-transparents membrane are formed of the same construction 
material and thickness of each semi-transparent membrane goes to the top layer from the reflection film side, The optica! 
recording medium according to claim 1 currently making small as reflectance in an information storage layer of each light 
transmission layer goes to a light transmission layer which turns into the top layer from a light transmission layer by the side of 
a reflection film. 

[Claim 3]The optical recording medium according to claim 2, wherein a size of a thickness direction of an uneven part of each 
information storage layer of a light transmission layer by which laminating formation is carried out is changed according to 
thickness of a semi-transparent membrane on each information storage layer. 

[Claim 4]Laminating formation of the semi-transparent membrane is carried out on an information storage layer of each light 
transmission layer, respectively. The optical recording medium according to claim 1 which forming these each semi-transparent 
membrane of construction material different, respectively, and making small as reflectance in an information storage layer of 
each light transmission layer goes to a light transmission layer which turns into the top layer from a light transmission layer by 
the side of a reflection film. 

[Claim 5]The optical recording medium according to claim 1, wherein thickness of the whole light transmission layer by which 
laminating formation is carried out is made with 300 micrometers or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical recording medium with which 1 stratification of the light transmission 
layer which has an information storage layer on the 1 principal surface of a substrate is carried out at least, it irradiates with 
regenerated light from the light transmission layer side, and reproduces information. In detail, it is involved in the optical 
recording medium made as large-scale-izing is possible by specifying the relation of the reflectance in the information storage 
layer of a light transmission layer. 
[0002] 

[Description of the Prior Art]In recent years, in the field of information storage, research on an optical information recording 
method is advanced by every place. Compared with a magnetic recording system, single or more figures can attain [ that this 
optical information recording method can perform record and reproduction by non-contact. ] high storage density. It has many 
advantages of being able to respond to an only for [ reproduction ] type, the added type of a postscript, and each memory 
gestalt of rewritable type, and the use broad from industrial use to a noncommercial use as a method which enables realization 
of a cheap large capacity file is considered. 

[0003]Especially a digital audio disc, an optical video disk. etc. that are optical discs corresponding to an only for [ playback ] 
type memory gestalt have spread widely also in it. 

[0004]Optical discs, such as the above-mentioned digital audio disc, The reflection film which consists of metal thin films, such 
as an aluminum film, is formed on the optical disk substrate which is a transparent substrate in which uneven patterns in which 
an information signal is shown, such as a pit and a groove, were formed. The protective film for furthermore protecting this 
reflection film from the moisture in the atmosphere and O2 is considered as the composition formed on the above-mentioned 
reflection film. When playing the information on such an optical disc, from the optical disk substrate side, the above-mentioned 
uneven pattern is irradiated with regenerated light, such as a laser beam, and the difference of the reflectance of the incident 
light and returned light detects information. 

[0005]And when manufacturing such an optical disc, the optical disk substrate which has the above-mentioned uneven pattern 
with techniques, such as injection molding, first is formed, the reflection film which consists of the above-mentioned metal thin 
film is formed with techniques, such as vacuum evaporation, on this, further, on it, ultraviolet curing type resin etc. are applied 
and the above-mentioned protective film is formed. 

[0006]By the way, high storage capacity-ization is demanded in such an optical disc, The optical disc which has a total of a 
two-layer information storage layer as forms an uneven pattern on the 1 principal surface of an optical disk substrate in order 
to correspond to this, forms a senni-transparent membrane on this, forms an uneven pattern also on this semi-transparent 
membrane and forms a reflection film on this is proposed. This optical disc on the optical disk substrate by which the uneven 
pattern was formed in the 1 principal surface. The light transmission layer by which the uneven pattern is formed on the 1 
principal surface where the opposed face with an optical disk substrate serves as an opposite hand by a photopolymer method 
(the glass 2P method-hoto Polymerization) Is formed using a stamper, A reflection film is formed with techniques, such as 
sputtering, on it. and it is manufactured. 

[0007]The optical disc of the shape where the optical disk substrate of two sheets by which the uneven pattern is formed in the 
1 principal surface was pasted together as an optical disc which attains the above high storage capacity-ization with adhesives 
called ultraviolet curing type resin as the principal surface in which the uneven pattern is formed counters is also proposed. 
[0008]However, in these optical discs, it is dramatically difficult to multilayer a recording layer further and to attain the further 
high storage capacity-ization. This is based on a reason as shown below. Namely, if it tries to reproduce the information on the 
recording layer of two or more layers with one object lens, If it is necessary to make it enter in the allowable thickness error of 
an object lens for the sum total of the thickness of a recording layer to irradiate with the regenerated light of an optical pickup 
and the performance of an object lens is taken into consideration, When the sum total of the thickness of a recording layer will 
be limited to about 30-70 micrometers and forms a recording layer within the limits of this, it is because three layers are made 
Into the limit. 
[0009] 

[Problem(s) to be Solved by the Inventlon]By making optical recording media, such as the above optical discs, into the method 
of forming into high storage capacity, the numerical aperture (NA is called hereafter.) of the object lens of an optical pickup Is 
enlarged, the spot diameter of regenerated light is made small, and the method of high-recording-denslty-lzing Is proposed by 
recording according to this. 

[0010]Thus, if the numerical aperture of an object lens is enlarged, it is necessary to make thin the substrate of an optical disc 
and the thickness of a light transmission layer which regenerated light is irradiated and this penetrates. This is because the 
permissible dose of the angle (tilt angle) a disc face shifts [ angle ] from a perpendicular to the optic axis of an optical pickup 
becomes small, and is because this tilt angle tends to be influenced by the aberration by the thickness of a substrate. 
Therefore, thickness of a substrate is made thin and it is made to make influence of the aberration by a tilt angle as small as 
possible. 

[0011] However, it seems that the further high recording density-ization will be required from now on, and it seems that the 
further slimming down of a substrate is needed. Then, unevenness is formed in the 1 principal surface of a substrate, for 
example, it is considered as an information storage layer, a reflection film is provided on this, the light transmission layer which 
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is a thin film which penetrates light is further provided on this, and an optical recording medium which irradiates with 
regenerated light from the light transmission layer side, and reproduces the information on an information storage layer is 
proposed. If it does in this way. it can respond to Taikai talkatlve-ization of an object lens by slimming down a light transmission 
layer. 

[001 2]As a means for the further Taikai talkative^ization of the object lens to be considered on the other hand in order to 
correspond to the further future high recording density-ization, and to attain this. Using what is called a 2 group lens system 
that comes to allocate SIL (Solid Immersion Lens) between an object lens and an optical recording medium is proposed. If this 2 
group lens system is used, it is possible by changing the interval between lenses to perform aberration compensation 
corresponding to change of the thickness of an irradiation object. Therefore, if the allowable thickness error of the above- 
mentioned 2 group lens system is assigned to each light transmission layer when carrying out the multilayer owner of the light 
transmission layer which has a recording layer. It is not necessary to slim down each light transmission layer remarkably, and it 
seems that such a 2 group lens system will be used abundantly from now on as a reproduction means of the optical recording 
medium which carries out the multilayer owner of the above light transmission layers. 

[0013]Then, this invention can respond to 2 group lens system, and has a multilayer recording layer, and an object of this 

invention is to provide the optical recording medium which can respond also to high storage capacity-ization. 

[0014] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an uneven part of a substrate which shows 
information at least to the 1 principal-surface side is formed, and this invention is made with an information storage layer. A 
reflection film is formed on it. in a field which counters a substrate on it further, an uneven part which shows information is 
formed in the principal surface of an opposite hand, and it comes to carry out 1 stratification of an information storage layer and 
the light transmission layer made at least, In an optical recording medium which irradiates with regenerated tight from the light 
transmission layer side, and reproduces information, Reflectance in an information storage layer of each light transmission layer 
by which laminating formation is carried out on a reflection film is made smaller than reflectance of a reflection film, and it is 
small made as reflectance in an information storage layer of each light transmission layer goes to a light transmission layer 
which turns into the top layer from a light transmission layer by the side of a reflection film. 

[0015]In an optical recording medium of above-mentioned this invention, reflectance in an information storage layer of each light 
transmission layer as a method of making it small as it goes to a light transmission layer which turns into the top layer from a 
light transmission layer by the side of a reflection film. It is made to carry out laminating formation of the semi-transparent 
membrane on an information storage layer of each light transmission layer, respectively, These semi-transparents membrane are 
formed according to the same construction material, and a method of making thickness of each semi-transparent membrane 
thin as it goes to the top layer from the reflection film side, and a method of forming a semi-transparent membrane on each 
information storage layer according to construction material different, respectively are illustrated preferably. 
[0016]In an optical recording medium of this invention which applied a former method, it is preferred that a size of a thickness 
direction of an uneven part of each information storage layer of a light transmission layer by which laminating formation is 
carried out is changed according to thickness of a semi-transparent membrane on each information storage layer. 
[001 7]In an optical recording medium of this invention, it is preferred that thickness of the whole light transmission layer by 
which laminating formation is carried out is made with 300 micrometers or less. Since thickness and great difference of a 
substrate are lost, it will become unnecessary to irradiate with regenerated light from the light transmission layer side, if 
thickness of the whole light transmission layer by which laminating formation is carried out is thicker than 300 micrometers. 
[0018]In an optical recording medium of this invention, an uneven part of a substrate which shows information at least to the 1 
principal-surface side is formed, and it is made with an information storage layer, A reflection film is formed on it, in a field 
which counters a substrate on it further, an uneven part which shows information is formed in the principal surface of an 
opposite hand, and 1 stratification of an information storage layer and the light transmission layer made is carried out at least. 
Reflectance in an information storage layer of each light transmission layer by which laminating formation is carried out on a 
reflection film is made smaller than reflectance of a reflection film. And since it is small made as reflectance in an information 
storage layer of each light transmission layer goes to a light transmission layer which turns into the top layer from a light 
transmission layer by the side of a reflection film, When irradiating with regenerated light from the light transmission layer side 
and reproducing information, an information storage layer used as the upper layer does not bar reproduction of information on 
an information storage layer used as a lower layer, the amount of returned light from each information storage layer is obtained 
uniformly, and information on each information storage layer is reproduced correctly. If an allowable thickness error of 2 group 
lens system is assigned to a light transmission layer of these multilayers, it is not necessary to slim down each light 
transmission layer remarkably, and can respond to 2 group lens system. 

[0019]In an optical recording medium of this invention, a semi-transparent membrane is formed on an information storage layer 
of each light transmission layer, respectively. By method of making it thin as these semi-transparents membrane are formed 
according to the same construction material and thickness of each semi-transparent membrane is gone to the top layer from 
the reflection film side, or a method of forming a semi-transparent membrane on each information storage layer according to 
construction material different, respectively. Reflectance in an information storage layer of each light transmission layer is 
changed easily, and making small reflectance in an information storage layer of each light transmission layer as it goes to a light 
transmission layer which turns into the top layer from a light transmission layer by the side of a reflection film Is attained easily. 
[0020] 

[Embodiment of the Invention]It explains in detail, referring to drawings for the concrete embodiment of this invention hereafter. 
The example which applied this invention to the optical disc here is described. 

[0021]As the optical disc of this example is typically shown in drawing 1 . the uneven part which is formed in the 1 principal 
surface la of the transparent substrate 1 which consists of thermoplastics and glass, such as polycarbonate, according to 
information and which is not illustrated is formed, The reflection film 2 which besides consists of metal, such as aluminum 
metallurgy, is formed, and. as for the opposed face with the substrate 1. the 1st light transmission layer 3 in which the uneven 
part according to information which is not illustrated was formed in the principal surface 3a of the opposite hand is further 
formed on this, As for the opposed face with the substrate 1 , the 2nd light transmission layer 4 in which the uneven part 
according to information which is not illustrated was formed in the principal surface 4a of the opposite hand is formed on this. 
Furthermore, as for the opposed face with the substrate 1. the 3rd light transmission layer 5 in which the uneven part according 
to information which is not illustrated was formed in the principal surface 5a of the opposite hand is formed on this. It comes to 
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form in the principal surface 6a of an opposite hand the 4th light transmission layer 6 in which the uneven part according to 
information which is not illustrated was formed, and, as for the opposed face with the substrate 1 , comes to form the protective 
layer 7 of a light transmittance state on this on these. That is, a five-layer information storage layer will be formed in the optical 

disc of this example. 

[0022]And the reflectance in the 1 st by which laminating formation is carried out on the reflection film 2 especially in the optical 
disc of this example - the information storage layer of the 4th light transmission layer 3, 4, 5, and 6 is made smaller than the 
reflectance of the reflection film 2. And it is small made as the reflectance in these [ 1st ] - the information storage layer of the 
4th light transmission layer 3, 4, 5, and 6 goes to the 4th light transmission layer 6 that turns into the top layer from the 1st 
light transmission layer 3 that becomes the reflection film 2 side. Namely, make reflectance of the reflection film 2 into 80%. for 
example, and reflectance in the information storage layer of the 1 st light transmission layer 3 is made into 33%, Reflectance in 
the information storage layer of the 2nd light transmission layer 4 is made into 19%, reflectance in the information storage layer 
of the 3rd light transmission layer 5 is made into 13%, and reflectance in the information storage layer of the 4th light 
transmission layer 6 is made into 1 0%. 

[0023]Thus, as a method of regulating the reflectance in the 1st - the information storage layer of the 4th light transmission 
layer 3. 4, 5, and 6, The principal surfaces 3a. 4a. and 5a which the uneven part of the 1 st - the 4th light transmission layer 3, 4. 
5, and 6 is formed, and are used as an information storage layer, and the semi-transparent membrane which is not illustrated on 
6a are formed. How to make [ forms these semi-transparcnts membrane according to the same construction material, and ] it 
thin as it goes to the 1st - the 4th light transmission layer 3. 4. and 5, and the 4th light transmission layer 6 that turns into the 
top layer from the 1st light transmission layer 3 by the side of the reflection film 2 in the thickness of the semi-transparent 
membrane on six, Or the 1 st by which laminating formation is carried out - the 4th light transmission layer 3, 4. and 5, and the 
method of forming the semi-transparent membrane on six according to construction material different, respectively are 
illustrated preferably. Here, suppose that the former method is taken. In this case, although the relation in particular of the 
thickness of the 1st - the 4th light transmission layer 3, 4, 5, and 6 is not specified, it is more desirable to consider it as the 
same thickness. Then, in the optical disc of this example, the thickness of the 1st - the 4th light transmission layer 3. 4, 5, and 6 
shall be 25 micrometers, respectively, and suppose that the thickness of the protective film 7 shall be 50 micrometers. 
[0024]In order to play the information on the optical disc of this example, as shown in drawing 1 , 1st - 4th light transmission 
layer 3, 4, and 5, and 6 side irradiates with regenerated light as shown by the figure Nakaya seal L with the object lens 8 of an 
optical system from the protective film 7 side here, 

[0025]In the optical disc of this example, from making above the relation of the reflectance in the reflection film 2, the 1 st - the 
information storage layer of the 4th light transmission layer 3. 4. 5, and 6. When it irradiates with regenerated light from the 
protective film 7 side, for example, it becomes the upper layer, and the information storage layer of the 1 principal surface 6a of 
the 4th light transmission layer 6 turns into a lower layer, reproduction of the information on the information storage layer of the 
1 principal surface 5a of the 3rd light transmission layer 5 is not barred. Since the returned light from each information storage 
layer is obtained uniformly, the information on each information storage layer is reproduced correctly, and it can respond to high 
storage capacity-ization enough. 

[0026]If the allowable thickness error of 2 group lens system is assigned to these [ 1st ] - the 4th light transmission layer 3, 4, 
5, and 6, it is not necessary to slim down each light transmission layer remarkably, and can respond to 2 group lens system. 
[0027]By what the semi-transparent membrane on the 1st by which laminating formation is carried out - the 4th light 
transmission layer 3, 4, and 5, and 6 is formed according to the same construction material in the optical recording medium of 
this example, and only the thickness is changed for (it is gradually made thin). In order to make small reflectance of the 
information storage layer of each light transmission layer as it goes to the 4th light transmission layer 6 that turns into the top 
layer from the 1st light transmission layer 3 by the side of a reflection film, the reflectance of the information storage layer of 
each light transmission layer is changed easily, and productivity is also good. 

[0028]Next the manufacturing method of the optical recording medium of this example is described. First, a substrate is formed 
by injection molding. Namely, the pedestal 1 1 by which the stamper 12 in which the uneven part 13 corresponding to the uneven 
part which shows information to the 1 principal surface 1 2a was formed was formed in the 1 principal surface 1 1 a as shown in 
d raw ing 2. When the 1 principal surface 15a side consists of a crevice and the covering device 15 currently made and piles up 
these pedestals 11 and the covering device 15, the metallic mold with which the hollow part 14 of the shape corresponding to a 
substrate called 1 .2-mm-thick discoid is formed between the 1 principal surface 1 2a of the stamper 1 2 on the pedestal 1 1 , the 
crevice of the covering device 1 5, and the 1 principal surface 1 5a currently made as shown in drawing 3 is prepared. The 
breakthroughs 1 6 and 1 7 open for free passage are formed in the abbreviated central part of the pedestal 1 1 and the stamper 
12. respectively. 

[0029]And the substrate 21 which disassembled the metallic mold into the covering device 15 and the pedestal 11, and was 
fabricated by the shape of the hollow part as melting resin was ejected to the hollow part 14, it was solidified through these 
breakthroughs 16 and 17 and it was shown in .drawing..^4^^ taken out. In this substrate 21, it cannot be overemphasized that the 
uneven part 31 formed in the 1 principal surface 21 a according to the information transferred from the stamper 12 is formed, 
and it is made with the information storage layer. 

[0030]Then, as shown in drawing 5, a reflection film 22 of high reflectance called aluminum metallurgy is formed in the 1 principal 
surface 21a of the substrate 21 by vacuum film means forming, such as sputtering. What is necessary is for the thickness of this 
reflection film 22 just to be 10 nm - about 60 nm. As for the uneven part 13 of the stamper 12. forming more greatly a little is 
preferred so that the uneven part 31 (a pit and a groove) of the substrate 21 may not be buried with the above-mentioned 
reflection film 22. 

[0031]Next, that the 1st light transmission layer should be formed, as shown in drawing 6 , the uneven part 33 according to the 
uneven part of the information storage layer of the 1 st light transmission layer supplies the photopolymer 34 to the 1 above- 
mentioned principal surface 32a of the stamper 32 formed In the 1 principal surface 32a. And as shown in drawing 7 . the 
substrate 21 is piled up so that the reflection film 22 may serve as an opposed face on the photopolymer 34 on the stamper 32, 
as the figure Nakaya seal M shows, field inboard is rotated, and the photopolymer 34 is opened to field inboard and spread 
between the reflection film 22 of the substrate 21 , and the stamper 32. At this time, the excessive photopolymer 34 is shaken 
off by rotation of field inboard. The thickness of the photopolymer 34 shall be controlled by rotation, and it shall be made to be 
set to 1 0 micrometers - about 50 micrometers here, and it shall be 25 micrometers in this example. 

[0032]As shown In drawing 8 . as the figure Nakaya seal V shows from the substrate 21 side, it irradiates with ultraviolet rays. 
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and the photopolymer 34 is stiffened Next, if the stamper 32 is removed as shown in drawin g 9. the uneven part 35 which a 
photopolymer hardens and shows information to the 1 principal surface 23a side is formed, and an information storage layer and 
the 1st made light transmission layer 23 are formed on the reflection film 22. 

[0033]Then. the semi-transparent membrane 36 which consists of SiN(s) etc. is formed on the 1 principal surface 23a of the 1st 
light transmission layer 23, and it is made for the reflectance in an information storage layer to be about 33%, as shown in 
drawing 10. At this time, it is preferred to have made the size of the thickness direction of the uneven part 35 equivalent to the 
thickness of the semi-transparent membrane 36 so that the uneven part 35 may not be buried by SiN which forms the semi- 
transparent membrane 36. Also in other below-mentioned light transmission layers, this is the same. 

[0034]Then, like the 1 st light transmission layer 23. the 2nd - the 4th light transmission layer are formed so that thickness may 
be set to 25 micrometers. And it is made for the reflectance in an information storage layer to become small at this time as it 
goes to the 4th light transmission layer from the 2nd light transmission layer by what (it is gradually made thin.) the thickness of 
the semi-transparent membrane on the information storage layer of the 2nd and 3rd light transmission layers is changed for. 
[0035]Namely. reflectance in the information storage layer of the 1st light transmission layer 23 is made into 33% by the above 
methods. Reflectance in the information storage layer of the 2nd light transmission layer is made into 19%. reflectance in the 
information storage layer of the 3rd light transmission layer is made into 13%, and reflectance in the information storage layer of 
the 4th light transmission layer is made into 1 0%. 

[0036]At this time, it is preferred to become a relation as the relation of the reflectance in the information storage layer of each 
light transmission layer shows below. However, the 2nd layer is made into ... the 3rd layer as it is considered as the layer [ 1st ] 
information storage layer used as the top layer for convenience here and progresses to the substrate side. And they are and 
the reflectance of the 2nd layer about the reflectance of the 1st layer R2 ... Reflectance of the n-th layer is made into Rp. 
[0037] 

R^=R2(1-Rp 2= the reflectance in the information storage layer of =Rn(l-Rn-i) ^(l-Rn-2) ^(1-Rl) ^ each light transmission 
layer. If it sets up fill the above relations, since the reflected light quantity from the information storage layer of each light 

transmission layer becomes equal, it is desirable. 

[0038]And finally a protective film is formed on the 4th light transmission layer. What is necessary is just to form this protective 
film using what is called a Milas tamper of the smooth side in which the uneven part is not formed like an old stamper, by 
dropping ultraviolet curing type resin directly, making it rotate on the 4th light transmission layer, shaking off, and irradiating with 
ultraviolet rays, or it forms like a light transmission layer. This protective layer is formed so that thickness may be set to 50 
micrometers. 

[0039]Thus, when the optical disc of this example is manufactured, the ultraviolet rays at the time of forming the light 
transmission layer 23 of the 1st layer will be irradiated by the reflection film 22. For this reason, an ultraviolet-rays transmitted 
light amount decreases and it becomes difficult to harden a photopolymer, so that the number of laminations of a light 
transmission layer increases. That is. the influence on a substrate will become large. It may be made to form a reflection film 
with money with transmissivity with a wavelength of 300 nm - 400 nm larger than aluminum in order to cancel such a technical 
problem, and big reflectance of visible light, etc. Irradiating with ultraviolet rays by the high pulse UV irradiation of peak power is 
also considered. 

[0040]In an above-mentioned example, although the example which hardens after applying liquefied ultraviolet curing type resin, 
and forms a light transmission layer was described, even if it uses the sheet of thickness and 2P resin corresponding to 
[ abbreviated ] the sheet of double-sided transfer nature, or the thickness of each light transmission layer, formation of each 
light transmission layer is possible. 

[0041]Namely, as shown in drawing 1 1 . the uneven part 31 which shows information is formed in the 1 principal surface 21a, It 
allots so that the uneven part 31 and 33 comrades may carry out for [ of the stamper 32 which comes to form the uneven part 
33 which shows information in the substrate 21 and the 1 principal surface 32a in which it comes to also form the reflection film 
22 ] relativity via the double-sided transfer nature film 44 in between. Du Pont SURPHEX (trade name) etc. are illustrated as 
this double-sided transfer nature film 44. 

[0042]Next, it is made to move, as figure Nakaya seal m2 shows, rotating the roller 45, as figure Nakaya seal m^ shows, as 
shown in drawing 12 . and making the double-sided transfer nature film 44 intervene in between, it pushes and the substrate 21 
is made to stick by pressure to the stamper 32. Under the present circumstances, the double-sided transfer nature film 44 is 
stuffed also into the uneven part 31 of the substrate 21, and the uneven part 33 of the stamper 32. 

[0043]Then. as shown in drawing 1 3 . as the figure Nakaya seal V shows from the substrate 21 side, it irradiates with ultraviolet 
rays, and the double-sided transfer nature film 44 Is stiffened. Next, if the stamper 32 is removed as shown in drawing J4. the 
uneven part 35 which a double-sided transfer nature film hardens and shows information to the 1 principal surface 23a side is 
formed, and an information storage layer and the 1 st made light transmission layer 23 are formed on the reflection film 22. 
[0044]Then, the semi-transparent membrane which consists of SiN(s) etc. is formed like the manufacturing method described 
previously on the 1 principal surface 23a of the 1st light transmission layer 23. Like the manufacturing method described 
previously, other light transmission layers are also formed and the 2nd - the 4th light transmission layer are formed. 
[0045]And a double-sided transfer nature film slightly thicker than the double-sided transfer nature film which was finally being 
used until now is pasted up. it is considered as a protective film, and an optical disc is completed. 

[0046]Below. as the optical disc of this example is shown below, it may be manufactured. Namely, as shown in drawing 15 , the 
uneven part 31 which shows information is formed in the 1 principal surface 21a, It allots so that the uneven part 31 and 33 
comrades may carry out for [ of the stamper 32 which comes to form the uneven part 33 which shows information in the 
substrate 21 and the 1 principal surface 32a in which it comes to also form the reflection film 22 ] relativity via the sheet 45 
which does not have transfer nature in between. And the 2P resin 46 is arranged on the substrate 21 of this sheet 45, the 
principal surface 45a which counters, and the principal surface 32a in which the uneven part 33 of the stamper 32 is formed. 
[0047]Next, it is made to move, as figure Nakaya seal m4 shows, rotating the roller 47. as figure Nakaya seal m3 shows, as 
shown in drawing 16 . and making the 2P resin 46 and the sheet 45 intervene in between, it pushes and the substrate 21 is made 
to stick by pressure to the stamper 32. Under the present circumstances, the 2P resin 46 is stuffed also into the uneven part 
31 of the substrate 21, and the uneven part 33 of the stamper 32. 

[0048]Then. as shown in drawing 1 7 . as the figure Nakaya seal V shows from the substrate 21 side, it irradiates with ultraviolet 
rays, and the 2P resin 46 is stiffened. . Next, if the stamper 32 is removed as shown in drawing 18 , the uneven part 35 which the 
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2P resin 46 hardens and shows information to the 1 principal surface 23a side should be formed, and do as an information 
storage layer. The 1 st light transmission layer 23 of the structure which put the sheet 45 from the thickness direction by the 2P 
two-layer resin 46 is formed on the reflection film 22. 

[0049]Then, the semi-transparent membrane which consists of SiN(s) etc. is formed like the manufacturing method described 
previously on the 1 principal surface 23a of the 1st light transmission layer 23. Like the manufacturing method described 
previously, other light transmission layers are also formed and the 2nd - the 4th light transmission layer are formed. 
[0050]In the optical recording medium of this example described until now, The semi-transparent membrane on the information 
storage layer by which laminating formation is carried out is formed according to the same construction material. By the method 
of making thickness of each semi-transparent membrane thin as it goes to the top layer from the reflection film side, or the 
method of forming the semi-transparent membrane on the information storage layer by which laminating formation is carried out 
according to construction material different, respectively. The reflectance of each light transmission layer is changed easily, 
reflectance in the information storage layer of each light transmission layer can be made small as it goes to the light 
transmission layer which turns into the top layer from the light transmission layer by the side of a reflection film, and 
productivity is also good. 

[0051]Here. although the example of the optical disc which has a light transmission layer of five layers was described, the 
thickness of these each light transmission layer is called for by dividing the range decided by movable distance of 2 group lens 
used for a regenerated light study system by a number of layers. That is, when the movable distance of 2 group lens is **50 
micrometers, the dynamic range is set to 100 micrometers, if a light transmission layer is two-layer, the thickness per layer will 
be set to 50 micrometers, and if It is five layers, the thickness per layer will be set to 20 micrometers. 

[0052]Although the example by which two or more light transmission layers are formed, and two or more information storage 
layers are formed on one principal surface of a substrate in an above-mentioned example was described. This invention is 
applicable also to optical recording media, such as an optical disc in which two or more light transmission layers are formed in 
the principal surface in which a substrate carries out for relativity, and two or more information storage layers are formed. That 
whose sum total of the thickness of the whole light transmission layer of the principal surface of another side the sum total of 
the thickness of the whole light transmission layer of one principal surface is 100 micrometers or less, the thickness of a 
substrate is 1.0 mm or less as such an optical disc, and is 100 micrometers or less is mentioned. 

[0053]Although the example which set thickness of the substrate to 1.2 mm was described, thickness of the substrate should 
just be made into the thickness of the range of, 0.3 mm - 1.2 mm, for example, it may be made for the sum total of the whole 
thickness to provide a 100-micrometer light transmission layer in one principal surface of a 1.0-mm-thick substrate in an 
above-mentioned example. What is necessary is just to form the 0.5 mm or more-thick back up plate, when thickness of a 
substrate is made very thin with about 0.3 mm. For example, the thickness of a substrate shall be 0.3 mm - 0.8 mm, the 
thickness of the back up plate shall be 0.2 mm - 0.8 mm, and that by which thickness of the whole light transmission layer is set 
to 0.05 mm - about 0.5 mm is mentioned. 
[0054] 

[Effect of the Invention]ln [ so that clearly from the above explanation ] the optical recording medium of this invention, The 
uneven part of a substrate which shows information at least to the 1 principal-surface side is formed, and it is made with the 
information storage layer. The reflection film is formed on it, in the field which counters a substrate on it further, the uneven 
part which shows information is formed in the principal surface of an opposite hand, and 1 stratification of an information 
storage layer and the light transmission layer made is carried out at least. The reflectance in the information storage layer of 
each light transmission layer by which laminating formation is carried out on a reflection film is made smaller than the 
reflectance of a reflection film. And since it is small made as the reflectance in the information storage layer of each light 
transmission layer goes to the light transmission layer which turns into the top layer from the light transmission layer by the 
side of a reflection film, Since the information storage layer used as the upper layer does not bar reproduction of the 
information on the information storage layer used as a lower layer and the amount of returned light from each information 
storage layer is uniformly obtained when irradiating with regenerated light from the light transmission layer side and reproducing 
information, the information on each information storage layer is reproduced correctly, and it can respond to high storage 
capacity-ization enough. 

[0055]If the allowable thickness error of 2 group lens system is assigned to the light transmission layer of these multilayers, it is 
not necessary to slim down each light transmission layer remarkably, and can respond to 2 group lens system. 
[0056]In the optical recording medium of this invention, a semi-transparent membrane is formed on the information storage 
layer of each light transmission layer, respectively. By the method of making it thin as these semi-transparents membrane are 
formed according to the same construction material and the thickness of each semi-transparent membrane is gone to the top 
layer from the reflection film side, or the method of forming the semi-transparent membrane on each information storage layer 
according to construction material different, respectively. The reflectance of each light transmission layer is changed easily, 
reflectance in the information storage layer of each light transmission layer can be made small as it goes to the light 
transmission layer which turns into the top layer from the light transmission layer by the side of a reflection film, and 
productivity is also good. 
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[013] ^wM^mmLtctftT-i ^^^^mt^mm. 

/i- A SrSflt; $ * 5 XS^^T^-f Wffi0 T-fo -So 
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